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ABSTRACT
This studywas conducted within a larger investigation conducted by Dr. Geoffrey
Williams at the Genesse Hospital in RochesterNew York. The purpose ofDr.
Williams's investigation was to evaluate the long-term effects and cost effectiveness of a
brief intervention to facilitate self-management among a sample of adults with diabetes
mellitus coming in for regular outpatient visits. As part of the investigation, Type I
patients were called three times within a two week period to obtain a 24-hour dietary
recall. This informationwas used to determine adherence. The Type II patients within
the studywere required to fill out a "Healthy
Survey"
ofwhich, a Food Habits
Questionnaire was included. The Healthy Survey was used in replacement of the 24-hour
recall series in the Type JJ patients. Dr. Williams questioned whether or not his decision
to choose the Food Habits Questionnaire over the 24-hour recall method was correct.
This thesis study answered this question.
Obtaining valid information from a large group ofpeople has been a challenge for
years. The 24-hour recall method ofcollecting dietary information is costly. The food
habits questionnaire (FHQ) method ofobtaining dietary information is less costly.
However, it is unclear if the FHQ can replace the 24-hour recall method of collecting
dietary information. The FHQ is a relatively inexpensive way to obtain dietary
information. The question tested here was whether the information obtained on a FHQ
was as accurate as a series of24-hour recalls in measuring dietary adherence.
A strong correlation was hypothesized to be found for dietary adherence for total
caloric intake and percentage of calories from both fat and carbohydrates as measured by
two methods, the 24-hour recall and the food habits questionnaire.
The purpose of this study was to evaluate the validly of the food habits
questionnaire in relation to the 24-hour dietary recall method ofobtaining dietary
information for adherence among the diabetic population in a large investigation being
conducted by Dr. Geoffrey Williams.
The standard methods ofdietary assessment include the 24-hour recall, the food
frequency questionnaire (FFQ), the food record and the food habits questionnaire (FHQ).
The 24-hour recall method is a method ofdietary assessment in which the individual is
asked to remember everything eaten during the past 24-hours. The food frequency
questionnaire is a method in which written questions related to how often foods are
consumed is given to the participant. A food record is a written report of all foods and
liquids consumed during a time period, usually three to seven days, and often includes
information on time, place and situation of eating. The food habits questionnaire is
similar to the FFQ only it questions how often one participates in positive steps toward a
healthy diet.
The population studied were Type II diabetic patients from Dr. Williams'
investigation. Sixty-five patients were asked to participate in the study, 50 agreed to
participate. The patients were called three times within a two-week period for a 24-hour
dietary recall. The phone calls were made between the months February andMay of
1998.
Each patient filled out a Healthy Survey ofwhich the FHQ was included at one of
his or her doctor visits. The FHQ information was gathered and analyzed. The
recommendations made for each patient by a registered dietitian at the Diabetic Clinic
were obtained from each patient's medical records.
The 24-hour recall for each patient was analyzed using ESHA Food Processor
7.01 Nutrition Software. The average of the three days was calculated for calories,
percentage of calories from both fat and carbohydrate. The responses for the FHQ for
each patient were obtained at the Diabetic Clinic. The average was calculated and
adherence was determined based on a calculated range. The dietitian recommendations
for each patient were obtained at the Diabetic Clinic through medical records. Adherence
was calculated for each patient.
For fat and carbohydrate consumption, a significant relationship was found
betweenwhat the patient reported on the FHQ and what the patient was actually
practicing. If the patient showed a strong adherence on the FHQ, then that same person
also showed a strong adherence to what the dietitian recommended for fat and
carbohydrate consumption and vice versa. The same was not true for caloric intake.
Caloric intake could have been offdue to patients under reporting portion size. This
could have been because they were embarrassed to admit to the amount of food they
consumed or they did not have a true understanding ofportion size.
The FHQ is a quicker, more economic and easier method for measuring dietary
adherence than the 24-hour recall method and therefore would be preferred when
evaluating fat and carbohydrate dietary adherence.
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CHAPTER I: INTRODUCTION
In studying the correlation between nutrition and disease in humans, the need for
estimating individual dietary intake in large numbers ofpeople has resulted in the use of
24 hour dietary recalls, food frequency questionnaires (FFQ), food records and food habit
questionnaires (FHQ). Validation of the accuracy of these methods of obtaining dietary
information is needed. Unique problems are associatedwith the implementation of these
methods that can be expected to influence the estimated intake. In a 24-hour dietary
recall, for example, the information obtained is affected by the subject's ability to
remember accurately foods eaten within the last 24 hours. The FFQ and FHQ is affected
or influenced by the literacy skills of the individuals being studied. Food records are
affected by the participant's motivation to record the foods he or she consumes accurately
(1).
This study examined the relationship between what is answered in a FHQ and
what is reported in a series of three 24-hour dietary recalls. If a strong correlation is
found between the two, the dietary information obtained in a FHQ can be said to be
reliable in comparison to a 24-hour recall.
Adherence to the diabetic diet is a challenge for patients with diabetes. At least
one third of the people who are supposed to be following a diet advised by their health
care provider do not do as they are recommended. It is crucial for the diabetic to comply
with the regimen devised by health care providers, especially the dietitian. A tool for
assessing adherence to diet is necessary in any study associated with diabetes (2).
This study examined at the reliability of the FHQ in comparison to the 24-hour
recall method ofobtaining dietary information; it also measured the adherence of the
patients to their recommended dietary regimen. These regimens had been recommended
by a registered dietitian.
PROBLEM STATEMENT
Obtaining valid nutritional information from a large group ofpeople has been a
challenge for years. The 24-hour recall method of collecting dietary information is
costly. The food habits questionnaire method ofobtaining dietary information is less
costly. However, it is unclear if the FHQ can replace the 24-hour recall method of
collecting dietary information. The FHQ is a relatively inexpensive way to obtain dietary
information. The question tested here was whether the information obtained on a FHQ
was accurate as a series of24-hour recalls in measuring dietary adherence.
BACKGROUND
This study was conducted within a larger study by Dr. GeoffreyWilliams in
Rochester, New York. His research project was looking at the long term effects and costs
ofbehavioral dietary intervention delivered in the medical office. His research dealt with
the diabetic population, Type One (IDDM) and Type Two (NIDDM). In Dr. Williams
words, "The primary purpose of this study is to evaluate the long-term effects and cost
effectiveness of a brief intervention to facilitate self-management among a heterogeneous
sample of adults with diabetes mellitus coming in for regular outpatient
visits."Dr. G.
Williams (Personal Communication, October, 1997.)
As part ofDr. Williams' research, participants with Type One diabetes were
called three times within a two-week period to obtain a 24-hour recall. This information
was used for determining dietary adherence. The Type Two diabetics filled out a
"Healthy Survey", ofwhich, a Food Habits Questionnaire was included, in place of the
24-hour recalls. As part of this current thesis study, 24-hour recalls were gathered from
the Type Two participants and a correlation were made between their responses on the
FHQ portion of the Healthy Survey and their 24-hour recall responses in reference to
adherence.
The patient's adherence was measured in comparison to the dietary
recommendations made by the registered dietitian. The purpose of administering the
FHQ was to determine dietary adherence. Therefore, comparing dietary adherence using
the 24-hour recall series and the FHQ for the same patients should show whether or not
reliability exists.
PURPOSE
The purpose of this study was to evaluate the validity of the FHQ in relation to the
24-hour dietary recall method ofobtaining dietary information for adherence among
diabetic patients in a larger investigation being conducted by Dr. Geoffrey Williams. The
information gathered from this study was analyzed to determine the degree of correlation,
between these two methods ofobtaining dietary information and adherence to their
recommended dietary regimen.
HYPOTHESIS
A strong correlation will be found for dietary adherence for total calorie intake
and percentage of calories from both fat and carbohydrates as measured by two methods,
the 24-hour recall and the Food Habits Questionnaire (FHQ).
SIGNIFICANCE OF THE STUDY
This study is significant in that it evaluates the accuracy of the dietary information
obtained in a larger study. The literature supports both the uses of the 24-hour recall and
FHQ as valid methods for obtaining dietary information. By interviewing the patients
who had completed a FHQ, and obtaining three, 24-hour dietary recalls, a correlation was
made from the data collected. A strong correlation is betweenwhat was said in the 24-
hour recall series and what was recorded on the FHQ of this subset ofpatients would
strongly show the results obtained in the entire larger research project are valid. If a
discrepancy or a low correlation between the 24-hour recalls and the FHQ results is
demonstrated, then validity in the dietary information obtained in the larger project will
be questioned.
Adherence to the diabetic diet among the Type II diabetic population in a larger
investigation was evaluated. This is significant in the sense that the larger study
conducted by Dr. Williams was measuring dietary behavior and the FHQ was selected as
the measure for adherence. The FHQ was chosen because of its reliability and low cost
to administer. The 24-hour recall method has been used more frequently in past studies
as a reliable measure ofdietary intake. However, the 24-hour recall method is more
expensive and time consuming to administer and analyze. Therefore, the question of
whether the FHQ was a good choice for measuring adherence in the Type II patients in
Dr. Williams' study must be answered. By comparing adherence in the 24-hr recall
method and adherence in the FHQ method, it was determined if the FHQ was the right
method to chose for dietary assessment in Dr. Williams' investigation.
DEFINITION OF TERMS
Non Insulin Dependant Diabetes Mellitus (NIDDM)- a type ofdiabetes usually
occurring in persons over 30 years of age; also known as type II diabetes and,
previously, maturity-onset diabetes.
Insulin Dependant Diabetes Mellitus (IDDM)- a type ofdiabetes that usually
occurs in persons under 30 years ofage; also known as type I diabetes and,
previously, juvenile onset diabetes
24-hour recall- a method ofdietary assessment in which the individual is asked
to remember everything eaten during the past 24 hours.
Food Frequency Questionnaire- a method ofdietary assessment in which the
questions relate to how often foods are consumed.
Food Record- a written record of all foods and liquids consumed during a time
period, usually three to seven days; often includes information on time, place and
situation of eating.
Dietary Assessment- the science ofdetermining nutritional status by analyzing
clinical, dietary, and social history; anthropometric data; biochemical data; and
drug- nutrient interactions.
ASSUMPTIONS
It was assumed that at least 80% of those people asked to participate would
choose to participate in this study so an adequate sample size will be obtained. It was
also assumed that the people called for the 24-hour recall would have filled out the
healthy survey questionnaire during one of their doctor's visits.
Other assumptions included the following:
Patients would report what they ate as precisely as possible with the
help of the interviewer.
Each patient would be available for three, 24-hour telephone
interviews within a two week period.
Patients would fill out the healthy survey as accurately as possible.
Each patient would have seen the dietitian who will recommend the
adequate caloric intake, percentage of calories from carbohydrate and
percentage of calories for fat based on the patient's needs. These
records will be obtainable in each patient's file.
SCOPE AND LIMITATIONS
Scope
The participants in this study were those participating in Dr.
Williams' diabetic
management study. The patients were Type Two (NIDDM) diabetics who were currently
receiving some type ofnutritional intervention and education. Participation in the study
was required.
Limitations
The following is a list of limitations in this study:
Each patient was called three times within a two-week period.
Reaching study participants was not always possible with vacations
and work schedules of the patient.
Information obtained by this study is limited to the population it is
using. This information can only be applied to Type Two diabetic
patients within this study.
One potential bias of the 24-hour recall is the desire to please the
interviewer. Other difficulties may have occurred in reporting
information to an interview for reasons such as embarrassment or fear
ofdisapproval.
The foods reported in the 24-hour recall can only be analyzed using
the ESHA food processor current database. If a specific brand or type
of food is reported to the interviewer that is not part of the ESHA
database, the closest item available will be used as a substitute.
LONG RANGE CONSEQUENCES
This study analyzed the correlation between the three 24-hour recalls and the
FHQ used in this the larger investigation ofDr. Williams. If a strong correlation is
found, the FHQ can be used in place of the 24-hour recall for further studies. The FHQ is
much less expensive, easier and faster to administer than the 24-hour recall method. This
FHQ could be used in a variety of studies where nutrition intake is desired. The FHQ
does not require trained/paid administrators and can be done at the convenience of the
participants. It could be the method of choice for future studies of this group.
CHAPTER II: LITERATURE REVIEW
A variety ofdietary assessment methods can be used to estimate dietary fat intake.
These methods include food records, diet histories, diet recalls and food frequency
questionnaires. The decision to use one dietary assessment method over another method
is often based on cost, time, sample size, and the purpose for which the data will be used.
Each of these methodologies has its strengths and weaknesses but all place considerable
demands on participants for interview time, careful completion and/or detailed record
keeping. There are also costs to convert raw data collected to dependant variables such
as caloric intake or percent calories from fat. These costs include payment of researchers
to analyze datawith computer software. These tasks are increasing in complexity due to
the availability of low fat and low calorie foods and menu choices at restaurants today
(1,3,4).
24-HOUR RECALL
The 24-hour recall consists ofobtaining information on food and fluid intake for
the previous day or for the previous 24 hours and is based on the assumption that the
intake recorded describes general daily intake. The 24-hour recall method has many
positive and negative aspects.
Positive Aspects
N. Ahluwalia and C. Keefe found that the intake obtained from a single one-day
observation of food intake is relatively imprecise. However, increasing the number of
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observations from one to three improved the reliability ofnutrient intake. Obtaining
more than three recalls would not be cost effective and was not further investigated (4).
The 24-hour method ofobtaining dietary information is one of the most widely
used diet assessment methods. It is simple to administer, can be administered in person
or by telephone, and has been used in large population studies because it does not take
long to administer. This method generally provides reliable estimates ofmean nutrient
intake for groups of subjects. In the elderly and adolescent population, 24-hour recalls
have been criticized because they rely heavily on memory and recall. However, due to a
study by Dubois et al., telephone contact was found to be an acceptable way to obtain
short-term dietary recall data from elderly subjects. Another study byMullen Back et al.
showed that 24-hour recalls by telephone could obtain accurate nutrient intake amongst
adolescents (6).
The validity of24-hour recall data can be improved by administering repeated
recalls. Seven or eight 24-hour recalls of the dietary intake of an individual's over a
period of two to three weeks are more likely to provide a good estimate of that person's
usual intake than a single or even two recalls. According to Bingham et af, multiple
days ofunannounced 24-hour recalls may be preferred to food records for estimating the
magnitude ofdietary change in dietary intervention studies (7).
Ne2ative Aspects
The following sources of error can occur with 24 hour recalls:
The person may not be able to recall what he or she ate the previous
day.
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There is a tendency to forget snack foods, fruits, and gravies or sauces.
The patient may not be able to estimate or describe portion sizes.
The information given by the patient may not be specific enough for
later evaluation.
The patient may not be telling the truth.
Information collected may not reflect a "typical
day" (3)
The validity of this method for assessing dietary intake of individuals has been
questioned. There are indications that 24-hour recall data are subject to recall bias; that
is, respondents cannot accurately recall the foods they ate during the previous 24-hour
period and either over or underestimate their dietary intakes.
The 24-hour recall has also been criticized because it may not provide a reliable
estimate ofthe usual intake of an individual or a reliable description of the distribution of
usual intakes of a population. This is where the food frequency questionnaire is preferred
if the frequency of24-hour recalls is low. The use of24-hour recall interviews for only a
single day has been criticized for not being sufficiently precise. However, if the 24-hour
recall could be shown to be valid for groups, the desired precision could be achieved for
groups by increasing the sample size and for individuals by collecting data from multiple
days in the same person, preferably on randomly chosen dates. The literature suggests
two appropriate methods ofvalidation in a free-living population. They are:
1 . To ask subjects to recall what they ate after observing their meal
unobtrusively.
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2. Identification of a physiologic marker of food intake and comparison of its
reported intake with measurement of the physiologic consequence of such
consumption (3).
The first method compares reported and observed intake and is logically useful
but inherently impractical for studies ofmoderate to large sample size and for foods eaten
throughout a period of time. The second method can be demonstrated with urinary
nitrogen. The nitrogen in a 24-hour urinary specimen can be used to estimate known
protein consumption during the proceeding three to four days with good accuracy. This
method has been used for validation of reported protein consumption in a large study of
womenwhich found that protein intake estimates based on 24-hour dietary recalls were
only about three-fourths as large as estimates based on nitrogen excreted in
corresponding 24-hour urine samples. The diet recall for one specific day might
represent a day ofunusual intake. The reported intake might be unusually high or low
compared to the diet reflected by the urinalysis. For a large group however, this does not
matter. Within a group, those whose reported intake is unusually high will be offset by
those whose intake is unusually low. Likewise thosewhose excretion is unusually low
will offset those with an unusually high level ofurinary nitrogen excretion. The larger
the sample size, the greater the likelihood ofbalancing out errors in estimation (9).
The 24-hour recall can be time consuming and costly to implement for large
samples. The implementation and payment of24-hour recalls requires trained
interviewers and the necessity of coding foods for nutrient analysis using computer
software. Once the nutrients are analyzed, each day is averaged then the data is
transferred into a statistical format for further analysis. These steps can be costly. At a
13
minimum pay rate of $10.00 per hour, the implementation and analysis of three phone
interviews can cost aminimum of $30.00 per participant.
The 24-hour recall is also limited to the information reported to the interviewer.
Some people may be reluctant to reveal what they ate and/or the actual portion sizes they
ate. Some people may be very willing to be honest but do not have a concept as to
portion size or amount.
Knowing the 24-hour recall method is an acceptable way to obtain dietary
information, administration of a FFQ to a population and comparing the results can
determine if the FFQ is an accurate method ofobtaining dietary information.
FOOD FREQUENCY QUESTIONNAIRE
The FFQ is often used in combination with 24-hour recalls. The questionnaire
provides a list of foods or food groups, and the patient answers with information on the
frequencywith which the food is eaten. Some common choices of responses include
daily, never, weekly, monthly, less than monthly (10).
The FFQ does not generally provide information on quantities but is useful for
food group consumption. The foods on the questionnaire are usually listed in a few broad
categories (ie. dairy, meat/substitutions, grains, fruits, and vegetables) and sub choices
within the categories. For example, the vegetable category may be broken down into
deep green and leafy vegetables, dark yellow vegetables and other vegetables. The FFQ
may be more representative ofusual intake than a one or three day dietary record since it
often covers long term dietary intake (10).
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Positive Aspects
The FFQ is easy to administer to large groups ofpeople. It is less costly to
administer than the 24-hour recall method and requires less data analysis after collection
than the 24-hour recall.
The Nurses' Health Study, a study of a cohort ofmore than 95,000 female
registered nurses being followed for the occurrence of coronary heart disease and cancer
was one of the first large-scale uses of the food frequency questionnaire. Four sets of
seven-day food records and a one-year diet record were used to validate the questionnaire
in this study. The food frequency questionnaire was shown to have a strong correlation
with the seven day food record (11).
Instead ofmeasuring actual diet, as in short-term dietary recall and recording
methods, FFQs are designed to measure long-term diet. The low costs ofuse of the FFQ,
relative to other dietary assessment methods, make it applicable for large-scale studies
involving thousands of individuals. Before an FFQ can be used in a specific study,
however, its performance must be evaluated in a separate study to quantify its
reproducibility and relative validly. Since an FFQ may perform differently in different
cultural and demographic groups, a previously validated questionnaire must be evaluated
for use in a population that is substantially different from that for which the FFQ was
initially developed and validated (12).
The food frequency questionnaire method of recall is not limited to the memory
of the person reporting the data. Also, the food list must incorporate the foods in which
the person reporting the data consumes or else pertinent information may be lost.
Therefore, the controversy over the appropriate uses of the FFQ continues.
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According to Paisley et al., a qualitative 92-item FFQ using photos to estimate
portion size was validated by comparison with weighted dietary records of 80 adults.
The results implied that the FFQ was suitable for classifying individuals into groups
based on percent of calories from fat and for estimating actual average fat and energy
intake or groups (13).
The Block questionnaire is a self administered FFQ which takes 20-35 minutes.
The full Block questionnaire comprises 100 food items plus additional questions on the
consumption of foods from restaurants and the frequency ofuse and type ofcooking fat
and an open ended section. The validity of the Block questionnaire has been shownwhen
compared to four-day food records. The study by Block et al., conducted on 85 subjects
reported that the self-administered FFQ correlated more highly with food records than did
the partially self-administered and partially interviewer-administered diet histories
(14,15,16).
For larger investigations, this length oftime is considered excessive especially if
other questionnaires are administered not related to diet. In a study performed by Block
et al., a briefer questionnaire was developed and tested for validity against the full block
questionnaire. The study concluded that a list of60 foods provided good assessment of a
wide range ofnutrients. This shorter questionnaire was not proposed to substitute for the
full block questionnaire when its use was practical and affordable. However, it was
shown to be reliable for a wide range ofnutrients with validity similar to that ofthe full
block questionnaire (17).
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Negative Aspects
Comparing the validity ofdifferent FFQs is difficult due to the use ofdifferent
comparison methods, portion sizes and frequency assessments, food lists and
characteristics of the population used in the validation study (18).
It is believed by some that the FFQ should not be used to evaluate individual
nutrient intake but large population intakes. However, this use ofFFQ on an individual
basis has been evaluated by R. Coates et al., who found FFQ may be useful to estimate an
individuals'
percent ofcalories from fat and to classify individuals into categories of risk
(19).
Semiquantitative Food Frequency Questionnaire
A semiquantitative food frequency questionnaire (SFFQ) combines the
methodologies associated with a FFQ and a 24-hour recall. The SFFQ is a 24-hour
recall, self administered and hand-written. The SFFQ was developed for a study to
evaluate fat intake and could be used repeatedly to obtain an assessment of fat intake over
a period of time. The SFFQ can be easily administered to a large number ofpeople. The
fat intake from the SFFQ in a study by Sloan et al., was compared to the fat intake
obtained by 24-hour recalls. The results of this study indicated that the fat intake in the
SFFQ was significantly different from the fat intake estimated in the 24-hour recall. The
study did however identify gender differences between the two methods ofdietary recall.
In females, the fat intake estimated by the 24-hour recall was significantly lower than
using the SFFQ method. The potential for bias of the 24-hour recall is the desire to
please the interviewer. Difficulties in reporting information to an interviewer may occur
for other reasons such as embarrassment or fear ofdisapproval (9).
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The advantages of the self administered FFQ include the ability to apply it to a
large number of individuals as in dietary cohort studies, to administer it inexpensively
and easily, allow persons to fill out questionnaires at their own convenience and they are
easy to administer (9).
The SFFQ lists foods along with fat containing condiments to represent how
foods are typically consumed. This represents the skills an interviewer in a 24-hour
recall must have to prompt subjects for proper information.
The study concluded that the SFFQ was an inexpensive, easy way to administer
an accurate estimation of fat intake. "Repeated measures ofdietary intake using the
SFFQ and 24-hour recalls provide estimations of fat intake in the free living population
which are not significantly
different" (1).
Willet et al. showed the SFFQ was reproducible and valid for use in a group of
Boston area nurses; it has been used in a large scale epidemiological study ofwomen
nurses. This questionnaire was then administered to a group of Iowa women and similar
levels of reproducibility was found. This demonstrated that although the main purpose of
the SFFQ was to rank individuals according to nutrient intake, it was also useful for
making comparisons ofdietary patterns among populations. In this particular study,
Boston area women showed a 4% lower energy intake and similar total calories from fat
intake and similar polyunsaturated/saturated fat ratio (20).
Willet et al compared estimates of energy adjusted nutrient intakes from their 61
item questionnaires with those based on 4-7 day records ofweighted food and a strong
correlation (20).
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FOOD HABITS QUESTIONNAIRE
The food habits questionnaire (FHQ) assesses the frequency ofdietary behaviors
contributing to high fat intake rather than assessing specific foods consumed. The FHQ
takes about five minutes for participants to complete and its reliability and validity have
been documented by Kristal et al, as cited by (21). The FHQ uses a five point rating
scale from "never" to "almost always"on various questions relating to dietary behaviors
(21).
Positive Aspects
The FHQ correlated well with measures ofpercent calories from fat from a well
validated FFQ and with a four day food record. The FHQ provides measures of
behaviors that lead to high fat eating.
Negative Aspects
The FHQ does however has its limitations. It is an issue ofhow to instruct
subjects to answer questions about the variety of new non fat or very low fat products that
have recently become available. However, this issue arises with all types ofdietary
assessment methods (22).
Similarities ofThe FFQ and FHQ
The FFQ and FHQ are similar in nature, however, the FHQ asks questions about
the frequency ofdietary habits. For example a question on the FHQ may ask; How often
do you remove the skin of the poultry that you eat? The focus of this particular question
is fat intake, not necessarily how much chicken one consumes. The FHQ is quick and
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easy to administer. Ifnecessary, the FHQ could be used along with the FFQ to determine
frequency of consumption of specific foods (21).
FOOD RECORD
The food record is a written record ofthe amounts of all foods and liquids
consumed during a given time period. Food records are generally kept for three to seven
days.
Positive Aspects
The food record is usually the most accurate account of food consumption. The
record is most accurate when foods are recorded right after consumption. The food
record when used properly can reduce forgetfulness of consumption for most people.
Negative Aspects
The food record is very time consuming and takes a great commitment on the
participant's part to record food intake. Most people are not motivated to take the food
record wherever they go in fear ofembarrassment and lack of time. The nutrient intake
must be calculated and averaged at the end of the recording period which also is time
consuming. The food record method ofdietary assessment is not practical for large
population studies (7).
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DIABETIC DIET
People with diabetes mellitus are encouraged to adhere to specific dietary
guidelines and are generally subject to more extensive dietary education than the general
population because it is a central part of their health care plan. Dietary intake for people
with diabetes mellitus is therefore likely to be regular in terms ofmeal times and meal
quantity, and the day-to-day variation in energy and macronutrient content is likely to be
low compared with the general population. For these reasons, the short dietary recording
period was considered appropriate as a comparison method for the FFQ. One study by
Riley et al. investigated the characteristics of a FFQ in measuring dietary intake in adult
insulin-dependent diabetes mellitus population. The FFQ was administered on two
separate occasions and mean daily energy and macronutrient intakes were compared.
People with IDDM had a low consumption ofdaily energy, fat, carbohydrate, saturated
fat, and cholesterol intake because oftheir earlier experience of the number and type of
foods on the list. This study was useful in providing information to guide the design and
analysis of investigations that use dietary questionnaires (23,24).
Compliance
Adherence to the diabetic diet is crucial. However, about one third ofpeople who
are required to adhere to a diabetic diet do not follow the advice of their health care
providers. Diabetes can not be effectively treated without following the
recommendations of a registered dietitian. Each diet needs to be individualized to meet
the needs ofthe diabetic patient (24).
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The so-called diabetic diet includes consuming plenty of fruits and vegetables,
lean meat, chicken and fish, whole grain breads and cereals and low fat dairy products.
Meal planning involves learning to properly choose foods and their appropriate portion
sizes (9,25).
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Chapter III: METHODOLOGY
POPULATION STUDIED
The patients involved in this study were Type II patients from the diabetic
management study being conducted at the Genesee Hospital Diabetic Clinic in Rochester
New York. Fifty patients agreed to participate in this study. Demographics ofthe
population will be available on conclusion ofDr. Williams' investigation.
DATA GATHERING
A letter notifying the patients theywould be contacted to participate in this study
was sent prior to the first 24-hour recall phone interview. (See AppendixA)
Each patient was contacted three times within a two-week period and asked to
participate in a series of three 24-hour recalls. A copy of the phone interview used for the
telephone interviewer is located in Appendix B. If the patient agreed to participate, they
were called two more times within a two week period. A total of three 24-hour recall
phone interviews was obtained for each patient.
The dietary recommendations made by the dietitian for each patient in the study
was obtained from their medical records at the diabetes clinic.
The responses to the dietary portion of the health survey the patients filled out for
the diabetic management study was obtained. A copy of these questions is located in
Appendix C.
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DATA ANALYSIS
The 24-hour recall for each patient was analyzed using Food Processor 7 (ESHA
Research, 1997) for calorie, carbohydrate and fat intake. The average daily caloric
intake, percent calories from carbohydrate and percent calories from fat was calculated
for each participant. A correlation between the average daily calories, percent calories
from carbohydrate and percent calories from fat was made between the 24-hour recall
data and the patient's dietary recommendations for calories, percent calories from
carbohydrate and percent calories from fat made by the dietitian.
The FHQ portion of the healthy survey was then analyzed to determine the patient's
adherence to their diet. Adherence was calculated with the following formula:
Formula For Calculation ofAdherence
% Adherence
= 100 ((Recommended Calories* - Actual Calories Consumed)/ Recommended Calories*)
*Recommended calories were those made by the registered dietitian.
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Chapter IV: FINDINGS
The focus of this thesis study was to determine if the use of the FHQ was as
useful in measuring adherence as a 24-hour recall dietary assessment measuring
adherence. The FHQ is quicker and easier to administer than the 24-hour recall method.
The FHQ is less expensive to administer than the 24-hour recall method because it does
not require trained interviewers to administer, as does the 24-hour recall. The FHQ is
also quicker to analyze because the data collected can be put into statistical programs.
The 24-hour recall data must first be nutritionally analyzed then put into statistical
programs for analysis. This is both timely and costly. Data collected in the 24-hour
recall series is located in Appendix D. The recommendations for each patient made by
the registered dietitian are located in Appendix E. Table 1 shows the relationship
between actual calories, percentage of calories from fat and carbohydrate in relationship
to what was recommended by the registered dietitian. A patient was considered to be
adherent if the calculated percent adherence was within 10 percent (plus or minus) of
recommended intake. Ten of the fifty patients were adherent to their diet in terms of
caloric intake, nineteen patients were adherent to their diet in terms ofpercentage of
calories from carbohydrate and twelve patients were adherent to their diet in terms of
percentage of calories from fat. Table 2 shows the responses made by each patient on the
Food Habits Questionnaire. Nine of the fifty patients were considered adherent to their
diet according to the Food Habits Questionnaire. With regard to actual fat intake and
actual carbohydrate intake, a significant positive relationship was found between the two
25
methods. Table 3 shows the relationship between the Food Habits Questionnaire and the
24-hour responses.
ce
13
>.
.c
o
n
i_
flj
o
TJ
c
+-
R)
LL
E
o
o
O
V
o
a
4>
(5
o
a.
E
3
(A
C
o
o
o
a
c
41
E
E
o
u
a>
>
<
u
CD
tr
l_
3
o
CM
CD
k. O
2 CD
CD
CD
O
o
* CO CN
*-
D 1
<
re
u.
o
o
o"* -S --S
N- r- CO
CO CD CO
CO o CD CO
lo CM CO -r
< =
o
<
<
UJ
<
a:
D
>
I
O
CO
a:
<
o
<
CN
CM
O
CO
O
o
CO
CO
CM
CO
CM
O
O
CO
o
co
o
o
o
co
O
O
CO
CM
O
CO
O
O
o
co
o
o
co
-3"
o
co
o
o
od
CM
tv.
co
CD
lo
3-
o
CO
o
o
o
CM
O
O
O
CM
O
co
o
o
cd
CM
o
O
O
00
LO
o
co
co
CM
CO
o
co
CD
CD
CO
CD
o^
CO
CO
co
in
v
o^ -S 0s- a*
CO o O O
O
00 O o O
CO o o O
CM lo CO CD
fN CD O m lo G> O
CO -3- CO CM * CO -3-
co
en
co
LO
CO
CO
CD
CO
o
"3-
CD
CO
a>
CM
O
X
o o
lo
o
CO
o
CO
o
LO
o
CO
o
LO
o
CO
o
uo
o
CO
o
co
o
CO
o
CO
o
CO
o
co
o
CO
CO CO CD Sl- o
CO T CO T (V
r> o n n <-)
LO CO LO LO LO
o
co
o
o
CM
CM
a>
u
c s?
<1! a)
t- lO
41
SZ
o
CO
CM
<
# -s # # 3? 0s -5 <5^ 0s
CO 00 O CM CD * CD CD N- T CD LO CM a>
CO r-- CM r-- O
O 00
T- 00 00
l"~
CM co co LO *- CM o a>
,_ CO CO CM CN CM
M- CO CO CM r- CD o * -* oo
CO CM CM O *f
^~ CM *- *" T -d- CO ^r CO CO
CD
CM
co
CM
LO
o
co
CO
LO
LO
a>
a>
o
co
co
CD co
LO
LO
CO LO
00 T-
an CO
CI M-
a> O)
=}- LO oo rM
o 00 CO on
CJ LO o o
\ T t- CN
o
o
CN
O
O
co
o
o
LO
o
LO
CN
co
co
o
o
CO
o
o
o
o
o
o
o
o
o
o
o
CO
co
o
o
CO
o
o
00
o
LO
co
o
o
oo
o
o
CO
o
o
tv.
O r- (V. T IV. oo <J> CD O) CO (0 CN rv. IN
oo [V. LO C) CN CN V) CJ co LO ^ ^r m on CM
LO LO LO LO LO LO LO LO U) lO UJ LOi LO LfJ UJ CO CO LO
<
<
II
cr
CD
+
(0
k.
D
>>
.C
O
.Q
k.
ra
o
o
c
eg
E
o
(A
CD
eg
O
*-
o
CD
TO
eg
+j
c
CD
O
k.
V
a
o
eg
O
k.
O
LL
a
E
o
o
o
CD
a
c
CD
E
E
o
o
CD
K
(0
>
"eg
3
3
<
o
CD
a.
o
x
i
CN
CD
a
c
ococo0^^^0^o<-0?-h--o:8^ooS^o^ ococo cooocoCO go
ocoM^Oto^^^^ocood^cdo^o
^""T7'"CDT7CN^co-<-cNCN'?-:>:--e?v-c:'rN
CD
k.
CD
<
-4-
eg
LL.
1- 3?
< 15LL
S^^SNS?Nin'"n|v|B(''-ainof
UJCOCOCN^-COCMCOCO'g-COCOCOCOCO'r-COCOCN
+-
Q
<
\-
<
LL LOooooooLooooooorvoooo
ss CNCOCOCOCOCOCOCNCOCOCOCOCOCOCNCOCOCOCO
DC
0
CJ
c
CD
k.
CD
# # > o?O O g o
o g g
o
o o
o
o
o
sS
o
o
vP vP vP vP nP n o
coooooogg oo
a*
o
o
-scr
o
o
a
"3-
CN
t
CN
oo
CN CN CN1 CN CN co
CD
LO
CN
T
<* o
CM
o
t- CO ^r CO
CN
<
UJ
1
< o
X
a o
> 5* 00 co T- LO CD i- CD ,- oo CO CN ^r CO o <r LO CN CO CD
X CO sr LO LO CO lo -=r LD ^r CO CN 3- q- T LO CO LO in LO
o eg3
CO O
a. <
<
o O
X
5?
oooooooor-oooo o IV. o o o o
LOLOLOLOLOLOLOLO"5-LOLOLOLO LO "3- LO LO LO LO
QL 1 1 i 1 I 1! 1 i 1 II ! 1 1 I 1 1 1
CD
O
v0^dv^^osc^.po^ovo^o^ovoxc^(Sv<Svp^:s:
cnocooo-^iv.o^Lococoaj-s-LOCNrvCNLOmCD
k.
o
<
J-t-OOLOaO-^-COCO|-v.T-T-LOCT>-<rCOLOCOCD^
V^^CNLOCNCOCD^CN^COCNv|-CNLOCM'i-(N
IS
CO .2
=J S
CC eg ^IvcOtv.nCDr^COLOCOrnmCriCNcOjoCOCOCDcDOj|v.TrS'NSNr--cocDgS'oo:,'VN.^-ooLo^CDcN^gcNgc O^ggcOOOCN^COCOCD
-1 15
T-T T T T T-T T
T t T T~ T~ T~
< B
O 1
<
.2
kl ooooooooooooooooooo
o LOOOOLOCOOOOOOLOOOOOOOO
eg
O
LOT-LOLOCOLOLOCNCNCOLOCOCOCN|v'^-f^f^_0-)
a.
(A
V n
c E tf to CO ^r o CO CN
. co 00 o> o h- CJ <* o in ^_ ^r
CD 00 LO LO LO o LO LO CN CO o CN CN co CO CN T ^r CD tr.3 LO LO LO LO LO LO LO LO LO LO LO LO LO LO m m m in in
<o
Q. a
o
X
<
<
II
a:
CD
15
I..
o
-O.
k.
(5
O
TJ
c
eg
E
o
in
CD
eg
O
-
0
CD
TO
eg
c
CD
O
k.
<D
Q.
CD
'C
o
eg
O
c
o
t
E
o
o
TJ
CD
tj
c
CD
E
E
o
o
4)
CL"
(0
>
U
<
o
2
o
X
I
CM
CD
U
c ff1
(1) CO
l_ rO
4)
CO
a
<
co
co
O
o
d
o
o
d
LO
|v
CO
rv
CO
CO
oo
CO
LO
o
o
d
|v.
CD
in
in
<T _ roH CM
ii eg lN
o
<
oo o in in CO (N
co CO CO CO -3- T
o
co
O
X
o
m
o
CO
o
CN
O
CO
CD
O
c
CD m
41 O
sz CD
-a
<
*5
oo 00
CO |v
co
oo
d
o
co
|v.
CD
O
CO
o
CN
(v.
00
CD
CO
O
fv
00
h-
LO
CO
O
CO
co
co
o
o
d
CN
CO
o
co
o
o CDo
V- r-
10
c/> .2
uj fc
o"S
<r
IB
CD
5 2o o
15 <m
o
^
CN
CO
CD
|v
o
o
co
CN
LO
m
o
o
-1-
CN
CO
CN
O
O
CO
o
CD
O
O
LO
|v
CO
o
o
00
o
LO
CO
CD
CO
o
o
3-
o
o
o
o
o
CN
to
k.
CD
+
.Q
c E co |v. CD CN
T co sr CD CO CJ
a> o O e i t T
T T i t IN
** 1 c
in LO in LO UJ UJ UJ in LO UJ
w L,
0. td
oo
o
o
CD
t>
<
<
(0
c
22
CD
JZ
D
<
0)
G>
CO
i_
d)
>
<
o
c
to
cm
tti CM
CM
*fr CN
CM
co co
CM
CM CO
CM
CM
o ^r
CM
00 CN
|^co
UJ
^
D^t n-
co -
CM "-
O CM
oo
h- cm
<) CO
u>
T_
CO "*
CM
T"~
r- CM
to
CD
CN
CO
CN t-
CN
CN
oo
CM
CM
CN
CN
CN
*st
CN
CN
CO
CN
CO
CN
CO
'M"
CN
CN
CO
CN
CO
CN
CN
to
CD
>>
O
c
o
c=
o o
cz
o o
c
o o o
c=
CN
^r
CN
CN
sr
CN
00
CN
if
oo
CO
CM
CM
^r
CM
CO
st
un
LO
CO
CO
CO
*tf
CN
CO
LO
CO
LO
co
LO
CO CN CN
00
o
CN
CO
CO
^r
CN
"N-
CM
LO
CN
CN
CN
n-
^r
CN
^r
n"
co
CN
CO
<N-
CN
CN
CO
CN
CN
LO
CO
CO
CN
NT
CO
^r
"NT
-N"
CO
CN
"N"
n"
^r
CN
^r
co
co
^
CO
CN
oo
CN
CO
CN
CN
CO
^J-
"m"
co
o
CM
CN
CO
rr
CN
co
CM
CN
CM
CM
CO
CO
CO
oo
CN
CN
CO
NT
co
co
^r
co
CO
CO
M"
CO
CN
co
CO
CO
CN
^r
CN
00
to
co
co
CN
CM
LO
n-
LO
CN
^r
">r
CO
CO
CN
CO
^r
co
*
*
CN
CN
CN
^r
CO
LO
CM
CO
co
CN
CN
CN
CO
CN
CO
CN
00
CO
CN
CM
CM
CM
CO
CO
LO
co
"3-
xt
LO
CO
CM
T
CN
-N"
CN
CM
co
to
CM
CN
CN
CN
CN
CM
sr
00
CO
co
co
n-
vT
CN
CM
<nT
ST
CO
lO
CM
T
CO
CO
CM
CO
sj-
CO
CN
lO
LO
CO
LO
LO
CO
CN
LO
CO
^r
CM
CO
CN
CN
co
CO
CO
to
CD
CN
CM
CO
0O
CN
00
CO
co
CO
00
co
V) k.<D
Ec CO
^_ o |v. ,_ |v. * tv. CO o> ^_ lO ,_ CD CO
o o sr T 00 rv. LO CO CN CM CO CO to LO "S"
S3
CO
c
LO LO LO LO LO io LO LO LO LO UJ LO LO LO lO
0. u 1
+*
c
u
I
D
<
o
c
o o
c
10 to
CD CD
>. >.
o
CD
CJ) CM
>
<
m cm
CM
Tt CM
CM
CO CM
CM
CM CN
CM
t- CM
CM
O -
CM
co co
oo co
i^ co
CO
*~
uu r
3 <* ^r
CO
-e~
CM CO
T- CO
co
i^ cm
(O CN
W <M
Tt
*"
CO
CM
T_
I I
Q. 9
CO
CM
CO
LO
CO
LO
CM
CN
CO
CM
-sT
CO
oo
vT
"m"
00
CN
CN
CN
CO
CN
00
CO
CO
CN
sr
CM
co
CM
co
co
co
oo
oo
^r
CM
CO
n-
co
sj-
CM
CO
CO
CN
CN
CN
CO
CN
LO
CN
LO
CO
LO
lO
n"
CN
CM
n*
CM
CN
oo
00
CN
CM
CO
CO
CO
^r
LO
co
CO
00
CO
CO
CO
CM
CM
00
^r
"N-
CN
CO
CN
CN
CO
CN
CN
to
LO
n-
LO
xT
LO
LO
CO
LO
co
oo
co
CO
LO
CO
LO
CO
CO
CO
LO
00
oo
LO
CN
^ to
to
CM CM
CN
CN
n"
LO
CO
^r
xr
00
CN
^r
00
CM
1
CO
LO
-N"
'M"
n"
CM
"M-
CM
CM
CM
CM
CM
CM
CN
CN
CM
CM
CN
CN
CM
CO CN
CN CN
CO
T- CO
CN
CN
CM
CN
CO
en
T- CM
CN
00
CO
CM
sr
CM
LO
co
CO
co
"n"
LO
<*
00
CM
n"
oo
LO
CM
00
CN
CN
CM
CO
CM
LO
CM
CO
"3"
sr
CO
"m-
00
oo
CO
CN
co
sr
CN
CN
co
cm csi
CM
CNCM
CO
sr
co
CO
CM
co
CO
"m-
CN
^r
CM
CN
CO
CO
<M"
<N-
n"
LO
CM
LO
CM
CN
CM
CM
CO v
00 t-
CN T-
CN <e-
"m" v- t-
c- t- CM
LO
CM
-N"
^t
CM
^r
CM
CO
LO
CM
CN
"sT
CM
CO
CN
CN
<st
CM
00
CO
CO
^r
"M"
CN
CO
CO
CM
CO
CO
CN
^r
CO
CN
CO
CO
CM |v- CN CM ** CD CO * o CO CN to CO
CO CM |v. CO m m LO o LO in CM CO :
) m lO IO m CO m in LO LO in m LO in LO
cCD
J=
o
<
o
c
o
c
o o
c
CO
CD o
C=
o
c
to
CD o oc
o
c
o
C=
to
CD oc:
CD
O)
CO
i_
CD
>
<
CO
CO
to
CO
IO CN
CM
Tf CN
CM
co -
CM
CM
"3"
CM
CM
O *
CM
co "*
00 CN
t- co
CO CN
UJ
D tj CO
a *-
CO
"N"
CM
'n"
t- ^r
co
CO "*
oo "*
h~ CM
(> LO
V) CM
n co
CO co
CM
"*"
T- CO
o- 9
CM
"m"
ST
CM
CM
LO
CN
"N"
"M"
lO
n-
co
CM
^r
LO
co
t
CM
CO
CO
o> O
(N CN
LO in
CO
T"
CO
"sT
LO
LO
CO
sr
CN
CM
'st
t~
CO
^r
^r
CN
n-
-N"
CN
CO
-N"
00
sr
CM
|v.
CO
LO
CO
LO
*
CM
LO
CO
CM
O
n"
CN
sr
CM
CO
00
00
CO
CM
CN
*r
CN
CN
00
CO
CM
CO
in
n-
00
CN
CO
CN
^3"
^T
00
*nT
LO
CO
"M-
00
CO
sr
^r
00
<sr
CM
"n"
^r
co
CM
in
CM
CM
LO
CN
CO
CM
00
oo
CM
CO
o
<*
m
co
oo
CM
CN
-n"
^
CM
CN
LO
"n"
CO
00
^r
n-
00
CN
^r
"Si-
CM
IO
CM
CO
-n"
CO
^r
00
n-
co
CO
to
en
CN
CN
CN
CN
LO
CN
CN
CN
CN
CN
CN
CM
CM
LO
lO
CN t-
oo
CM
CM-
CM
^r
co
co
CO
oo
CM
CO
LO
00
n-
co
00
CO
IO
m
00
m
co
in
CO
o
in
to
i-.
CM
CN
LO
T
CN
CN
CN
CM
00
00
CO
CM
CM-
CO
CO
^
00
-N"
CO
n"
CN
n"
00
CN
Iv.
o
LO
00
CO
CM
CM
CM
00
CN
CO
LO
^r
oo
co
CO
LO
CM
co
"N"
-m-
co
O)
o
in
co
CM
CO
CO
CN
CO
CM-
CO
CO
CO
co
CN
"St
CM-
CO
CO
CO
00
CO
00
CN
CN
CN
00
00
CN
CN
co
CO
CN
CO
lo
CM-
CO
CN
00
00
LO
LO
oo
CO
00
T- O
t- 00
e- 00
x- CO
co
LO
CN
LO
co
CO
CM
in
CO
CN
CO
"M-
00
co
CO
in
2
c
CD
CD
c
<
o
c
O
c
O
c
o
c
o
CD
.
C7)
CO
v.
00
CO to 00
CO
CM
to
tv.
(D
>
CM CM CM CO CM
CM
CM CM T CM CM
CM
"^ ^r CM CO CM
CO
CM
CM "M" CO CM CM
CM
CM
CM CN 00 CN *~
mm
CM
CO CO CO 00 ^r
O
CM
**" CO *- M" \r
co ^vf ^ ^r sr ,-
t~
oo f <>r ^ sr co
^
r^ 00 LO -,- CO CM
CO
T*
S? CM LO C0 CO co
ffi?
co -sT 00 ^r ^r
g? CO
'"- CO CO CM
CO CM x- sr ^r CO
^
CM CO LO ^r ^r
X~
**
*" CM -~ T CM 00
o co
CO co
co T
i^ co
(O
"Si"
IO CM
\* CO
CO co
CM
-t~~
CN
oo
CN
LO
*-
LO
CO
"CJ-
CO
co
LO
n"
CN
tfl cjj
CO CO
% = w m m
a. a
-N"
CM
sr
00
oo
00
CM
CO
CM
CO
00
CO
00
CM-
CD
CN
en
co
k.
o
?
II
in
%
CD
X!
CD
CO
o
o
C/)
o
CM
CN
i
o
o
CD
CD
CD
-Q
CD
CD
>
CD
TO
CO
k-
CD
>
<
II
CD
O
c
CD
1
CD
SZ
TJ
<
33
Table 3. Validation of the Food Habits Questionnaire with the 24-hour Recall
Method ofMeasuring Dietary Adherence
FHQ vs 24-hour recall Correlation P value Significance
Actual Calorie Consumption 0.2292 JJJ NO
Actual %Fat Consumption 0.2850 J350 YES
Actual %Carbohvdrate Consumption 0.2993 ,039 YES
P value .050 or less = significant at the 5% level or below.
Table 3 shows results of a statistical correlation analysis between the 24-hour
recall and FHQ for fat and carbohydrate consumption, a significant relationship was
found between what the patient responded on the FHQ and what the patient was actually
practicing. In other words, if the patient showed a strong adherence on the FHQ then that
same person also showed a strong adherence to what the dietitian recommended for
percentages of fat and carbohydrate consumption. The same was not true for caloric
intake. Calories based on the 24-hour recall showed no correlation to responses on the
FHQ probably due to various reasons including;
These values were compared on the basis ofabsolute numbers, not as
percentages. They were the basis for determining percentage of
calories from fat and percentage of calories from carbohydrate.
Patients may have under reported portions due to lack of experience.
Patients may have purposely under reporting to save embarrassment.
Percentage of fat and carbohydrates obtained by the 24-hour recall and
FHQ were correlated. This may indicate compliance with
34
recommendations for food selection but not amounts. For example, a
2500 calorie diet can contain the same percentage of fat and
carbohydrate as a 1500 calorie diet.
The dietitians gave recommendations to patients as percentage of
calories from fat and carbohydrate, not actual number of calories from
fat and carbohydrate.
Table 4 shows overall scores for the 24-hour recall. Respondents ate 295 fewer
calories, 4. 12% less carbohydrates and 5.49% more fat that theywere recommended by
the dietitian.
Table 4 Overall Adherence OfPatients as Mearsured with the 24-hour Recall
Method
Adherence Std Deviation Correlation
Calories -294.94 0.51
Carbohydrate -4. 12% -0. 1 04
Fat +5.49% -.096
This table shows that overall, for the patients in this study, a strong correlation
between what the patients are actually doing and what the dietitian recommended they
do, can not be found. A strong correlation would have been between 0.08-1 .0. What a
person is told to practice and what they do are two different things. Evidence in Table 3,
shows that although they are not following their recommended diet, they are not falsely
reporting that they are. In other words, the 24-hour recalls and the FHQ show that for
carbohydrate and fat consumption, the patients responding are reporting true
consumption and not what they feel they should consume.
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Chapter V: CONCLUSIONS AND RECOMMENDATIONS
The purpose of this study was to evaluate the validity of the FHQ in relation to the
24-hour dietary recall method ofobtaining dietary information for adherence among
diabetic patients in a larger investigation conducted by Dr. Geoffrey Williams. The
information gathered from this study was analyzed to determine the degree of correlation
between these two methods of obtaining dietary information and adherence to their
recommended dietary regimen. A strong relationship was shown between what was
actually consumed (adherence) and what was reported by the patients in the FHQ with
regards to fat and carbohydrate consumption. Caloric consumption showed no significant
relationship.
Since the literature supports both the uses of the 24-hour recall and the FHQ as
valid methods for obtaining dietary information and a significant relationship was found
between the two dietary methods, then the two methods can be used interchangeably.
However, they can only be used interchangeably when looking at dietary adherence to fat
and carbohydrate adherence.
The FHQ is a quicker, more economical and easier method for measuring dietary
adherence than the 24-hour recall method and therefore would be preferred.
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RECOMMENDATIONS
Two sets of recommendations are being made. The first set is for Dr.
Williams'
investigation and the second set is for future thesis study.
RECOMMENDATIONS FOR PR WILLIAMS
The Type II patients in Dr. Williams investigationwere only required to respond
to the FHQ as a measure ofdietary adherence. Since this tool was found to be
appropriate for measuring adherence to fat and carbohydrate intake and not caloric
intake, the 24-hour recall method should also be used. If caloric adherence is not an
important aspect of the investigation, the recommendation is that the patients continue to
only respond to the FHQ due the high cost of adding the 24-hour recalls to the
investigation. Since the Type I patients are currently participating in the 24-hour recall
evaluation, the Type II patients could easily be added to this group. However, this would
be costly and a cost analysis should be evaluated prior to this addition. Dr. Williams did
accept and put these recommendations into practice. The Type II patients are now
included in the 24-hour recall phone interviews as part ofhis investigation.
RECOMMENDATIONS FOR FUTURE THESIS STUDY
This thesis answered a question for a larger investigation, but comparing the
validity ofother tools ofdietary assessment would be very useful. A recommendation is
37
that a food frequency questionnaire (FFQ) be added to the study if repeated. This would
evaluate another dietary assessment method. Ifthe FFQ was demonstrated to also
measure caloric intake as well as fat and carbohydrate, than the FFQ would be preferred
over the FHQ and 24-hour recall methods.
Prior to beginning this study, the FFQ was assumed to be part of the FHQ.
However, it was not and it was not feasible to add the FFQ once the study was underway.
The FFQ alongwith the FHQ would be another area to investigate.
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APPENDIX A
The following letterwas sent to each patient in the study, asking them for their
participation.
DearM,
My name is Janelle Welch; I am a graduate student at the Rochester
Institute ofTechnology in the Nutrition Service Management Program.
Currently I am workingwith Dr. GeoffreyWilliams on the diabetic
management study ofwhich you are involved. As part ofmy thesis, I will
be conducting a study from within the diabetic management study. I am
writing to ask you ifyou would like to participate. Your participation
requires responding to three telephone interviews. I will be asking you what
you ate, your blood glucose readings and your medication dosage from the
previous day. I will help you to recall what you ate and each phone call
should take no longer than ten minutes.
I would be very appreciative ofyour time and participation. I will try
to make the phone calls as short as possible and at a time ofday that is most
convenient for you. As with the diabetic management study, your
information will be completely confidential. Your care at the diabetes center
and your participation will not be effected in any way by not participating in
this project.
Thank you for your time and consideration. I will be contacting you
soon. Ifyou have any questions in the mean time, feel free to contact me at
352-0473.
Sincerely,
Janelle Welch
RIT Graduate Student
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APPENDIX B
The following form was used for the 24-hour recall data collection.
Hello , my name is . I am an RIT studentworking
on the diabetic management study which you are a part of. How are you? (Or some
type of greeting). I am just calling to quickly find out what you ate yesterday in a
24-hour recall. Is this a good time for you?
IfNO, ask, would another time be more convenient for you?
IfYES:
Starting with breakfast, can you tell me what you had to eat and drink?
Around what time was breakfast?
When was the next time you had something to eat or drink?
Snack: Time of snack:
_
Lunch:
Time of lunch:
After lunch, when was the next time you had something to eat?
Snack: Time of snack:
Dinner:
Time ofDinner:
Did you have a snack after dinner?
Yes: Time of snack:
Now I just have a few more questions.
44
Did you take any blood glucose readings yesterday?
Time: Reading result:
Time: Reading result:
Time: Reading result:
Time: Reading result:
Lastly, are you taking any type ofmedication for your diabetes?
IfYES, List Type
How much (dosage)
What times ofday do you take the medication?
Do you take the medication before or after a meal?
Thank you very much for your time. Now I just have to call you more times
this week and ask the same questions. When would be the next best time for me to
call?
Thank you, Good bye
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APPENDIX C
Food Habits Questionnaire
ID Number Food Habits Questionnaire
In the past month, how often
did you ....
MEATS. FISH AND EGGS
1 . When eating chicken,
have it baked or broiled?
Usually Often Sometimes Rarely Not
or Always or Never Applicable
2. Take of the skin?
3. Use a meatless tomato
sauce on spaghetti or noodles?
4. When eating red meat, eat
only small portions?
5. Trim all visible fat?
6. Have a vegetarian dinner?
7. Eat fish or chicken instead
or red meat?
2
2
3
3
4
4
5
5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
MILK AND CHEESE
8. Use very low-fat (1%) or
nonfat milk?
9. Eat special, low fat diet
cheeses?
10. Eat ice milk, frozen
yogurt or sherbert instead of
ice cream?
FRUITS. VEGETABLES AND
SALADS
11. Put butter or margarine
on cooked vegetables?
12. Eat boiled or baked
potatoes without butter or
margarine?
13. Use low-calorie instead
of regular salad dressing?
ID Number Food Habits Questionnaire
In the past month, how often
did you ....
14. Put sour cream, cheese
or other sauces on vegetables
and potatoes?
1 5. Have only fruit for dessert?
16. Eat at least two vegetables
(not green salad) at dinner?
OTHER FOODS
17. Snack on raw vegetables
instead of potato, com or
taco chips?
18. Eat breads, rolls, or
muffins without butter or
margarine?
1 9. Use yogurt instead of
sour cream?
20. Use PAM or other non
stick spray when cooking?
Usually
or Always
Often Sometimes
2
2
3
3
Rarely Not
or Never Applicable
4
4
5
5
1
21 . How often did you follow your recommended diet over the last 7 days?
a. Always
b. Usually
c. Sometimes
d. Rarely
e. Never
22. What percentage of the time did you successfully limit your calories as recommended in healthy
eating for diabetes control?
a. 0% (none)
b. 25% (1/4)
c. 50% (1/2)
d. 75% (3/4)
e. 100% (all)
23. Durig the past week, what percentage of your meals included high fiber foods, such as fresh
fruits, fresh vegetables, whole grain breads, dried beans and peas, bran?
a. 0% (none)
b. 25% (1/4)
c. 50% (1/2)
d. 75% (3/4)
e. 100% (all)
,D Number Food Habits Questionnaire
24. During the past week, what percentage of your meals included high fat foods such as butter, ice
cream, oil, nuts and seeds, mayonnaise, avocado, deep-fried food, salad dressing, bacon, other meat
with fat or skin?
a. 0% (none)
b. 25% (1/4)
c. 50% (1/2)
d. 75% (3/4)
e. 100% (all)
25. During the past week what percentage of your meals included sweets and desserts such as pie,
cake, jelly, soft drinks (regular, not diet drinks), cookies?
a. 0% (none)
b. 25% (1/4)
c. 50% (1/2)
d. 75% (3/4)
e. 100% (all)
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APPENDIX D
24-Hour Recall Data
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APPENDIX E
Individual Recommendations Made by Registered Dietitian For
Participant
Each
Dietary Recommendations Calories, CHO and Fat
JDjuimber
5oT
541
510
587
571
557
534
527
528
539
531
536
551
519
543
566
582
517
522
572
584
556
553
554
500
553
552
521
538
508
529
520
537
532
Calories
1700
1200
1800
1500
1200-1300
unlimited
1600
1800-2000
1800-2000
1800-2000
1600-1800
1800-2000
1200-1500
1600
1800
1200-1500
1800
2300
1600-1800
1500
1500-1600
2000-2200
1500
1500
1600-1700
1560
1200
1200
1600
1400-1600
1200-1500
1800
2200
%CHO
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
47
50
50
50
50
50
% FAT
25
30
25
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
25
25
30
30
30
30
30
25
30
30
30
30
30
30
Dietary Recommendatii Calories, CHO and Fat
ID mjmber
524
Calories
1500-1800
540 1400
545 1700
561 1600-1800
564 1200-1400
506 1200
507 1500-1600
509 1800
512 1400
511 2000-2200
513 1400-1600
514 1800
516 1300-1400
518 1400
523 2000
526 1600
%CHO
45-50
50
50
50
50
50
50
50
45-50
50
50
50
50
49
50
50
% FAT
25-30
30
30
30
30
30
30
30
20
30
30
30
20
70
30
30
